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Disclaimer

This report was prepared as an account of work sponsored by an agency of

the United States Government. Neither the United States Government nor any

agency there of, nor any of their employees, makes any warranty, express or

implied, or assumes any legal liability or responsibility for the accuracy,

completeness, or usefulness of any information, apparatus, product, or

process disclosed, or represents that its use would not infringe privately

owned rights. Reference here into any specific commercial product, process,

or service by trade name, trademark, manufacturer, or otherwise does not

necessarily constitute or imply its endorsement, recommendation, or favoring

by the United States Government or any agency thereof. The views and

opinions of authors expressed here in do not necessarily state or reflect those

of the United States Government or any agency thereof.



Alignment of Project with DOE mission goals

Fig. 1 Alignment of DOE mission with current research on fly ash utilization

This research will ultimately contribute to critical operational and environmental

issues negatively impacting the U.S. coal-based power generation sector

DOE mission

VProtect the environment and public 

health from heavy metal emanating 

from fly ash disposal

VExpand the beneficial use and 

management of fly ash

The economic viability of transportation 
of fly ash to greater distance to 

overcome regional supply demand 
imbalances

Technologies to size, beneficiate and 
store fly ash

A non seasonal product demand



Impact of Research and Development

Reference: Duke Energy Coal Ash Beneficial Reuse Technologies Study, Raleigh, NC, November 9, 2016

Technology Considerations for Beneficial Usage of Fly Ash  
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Fig. 2 Current state of potential technology of fly ash



Basis of Research and Development 
Background and Hypothesis

Fly ash is hydrophilic in nature. Will not blend 

well with hydrophobic elastomers or plastics

Hydrophobic, non-toxic, bio-based polymer

Flyash

SuMo Flyash

Fig. 3 Background and hypothesis of SuMo fly ash development for filler application



Basis of Research and Development 

Develop a new 
generation 
biobased polymer 
coated flyashfor 
filler application

Comprehensive 
characterization of 
the surface modified 
flyash(SuMo flyash)

Demonstrate 
the SuMo 
flyashin the 
filler 
applications

Demonstrate 
9t!Ωǎ нлмп 
beneficial use 
rule with 
economical 
value

Fig. 4 Research goals of the current study



Characteristics of the Fly ash

Å Fly ash is texturally, physio-chemically

different from source of procurement

Å Boron, was found in high concentrations

in all samples

Å Micron3 fly ash (Class F) is suitable for

filler material as the particle size is

smallest

Fig. 5 Pictures of collected fly ash



The Coating Process for Producing  SuMo fly ash 

SuMo fly ash (Hydrophobic, Particles <45µm, Leaching <72-85%) 

Uncoated fly 
ash

Solvent assisted mixing

and Drying
Grinding

Step 1 (Wet Process)

Step 2 (Dry Process)
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Fig. 6 Pictorial representation of steps undertaken to produce SuMo fly ash



Fast Track Leaching Test of the SuMo Fly ash 

Leaching assessment by electrical conductivity and pH change in 24 hours at L/S = 10 (EPA guidelines)

EC (µS)-

Average range of % 

reduction in EC at 24h 

as compared to 

uncoated fly ash

pH

Average range of 

decrease in pH

SuMo Fly ash (Class F) 410-650 74-87 8-8.5 3.9 - 4.4

Uncoated Class F Fly ash 3000 NA 12.4 NA

SuMo Fly ash (Class C) 650-900 72-81 9-8.8 3.8-4

Uncoated Class C Fly ash 3400 NA 12.8 NA

Å EC decreased in the range of 72-87 % for the SuMo fly ash showing coating efficacy.

Å pH reduces by approximately 4 units for the SuMo fly ash showing coating efficacy.

Table. 1 Coating efficacy of SuMo fly ash against leaching based on EC and pH values



SuMo coating effectively decreased the 
leaching potential of B and Cr from 
Micron3 fly ash.  

The list of elements that have 
decreased leaching potential after 
SuMo coating include:  
Ba, Be, Ca, Cd, Co, Li, Mo, Ni, Sr, and 
Zn. 

Leaching Test of the SuMo Fly Ash following EPA protocol (LEAF)

Fig. 7 Selected ICP-MS results of leachate emanating from uncoated Class F (Micron3) and SuMo coated sample


